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Tests have been conducted i “thé Tandley highi-apéed 7- by 5
10-foot tunnel over a Mach mqn'ber renge from 0.40 to 0. 01 to .. :
determine the stabllity &nd’ céhtrol chibacteristics of ah 0.0S—scale
model of the Chance Vought XF7U~1 airplans. The, longitudinal- - .
control characteristics of “the $&iblete fodl ars pretented in’ ' '
the present report with a limited aﬁglz;gs;.g of . the, results. ..

[
.

..f;'-:.:‘.?'f elvpensocsern LETORF 'IN TR OD‘BC"T-ION' e N 7' : .-- o

A%t the request of the Bureau of Aercnsutich, Nevy Depariment,
an investigation of the stabillty and control characterie-bics of
an 0.08-scals model of the Chance Vought XF7U-1 airplene was
conducted in the Langley high-speed T~ by 10-foot tumnel.

This report presents the resulis of the longitudinel-control
tests, The results include 1ift, drag, and pliching-moment data :
for -bhe complete model with ailevator deflections varying from L4.4° :

o ~1h° over en engle~of-attack renge at Maech numbers varying
from 0.40 to 0.91. v

The present report is published with the purpose of presenting
the data avalleble at present from high-speed teste of the 0 .08-scale
model of the X¥F7U-1 airplane, Accordingly, no detalled enalysis of
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the data has been made. The basic longitudinal stability charac-
teristics are presented in réference 1 and the basic lateral
gtabllity cherabterietiqa'-ere, preosented 1in reference 2.

. COEFFICIENTS AND SYMBOLS
The system of axes used Tor “tHe presentation of the data,
together; with en indication .of the positive  forces, moments,: and

angles, is presented in figu.re l. Pertinent symbols are defined
as fokloysty=: + T7v SRS

O, 1ift poefficient. (L_g_)
Cp drag doefficient ' (D__r__a,g) R N

Cp Dpltching-moment. coefficient (Pitchih ~moment ) meagured about
the lT7-percent mean: .geometric : chord position: -

] dynamlec pressure (lpvi)

[+ air denelty, slugs per cubic foot
V ifree-gtreanm’ velocity, ?.“eet per eeccsnd B A
M free-etreem Ms,c‘h num'ber (V/‘a) . _ S
a .speed.‘ c;f seund feeﬁ 'per secohd o . . - _,
s wing e.rae., square feet (3 171L fte)
¢! mean geometric chord, ‘Fbst {1,086 £t)
c chord., pe.rallel to ple.ne of symnetry o

S e

cy . chord’ , perpe;&dicylar f:o 0.25c line

N

a angle of- atbdck, meesured f‘rbm ‘X exie “to Tuseldgs ‘cente¥ -lire,

degreee . N o
ey Y. sy ‘ T '. . St
R Reynol’cle n‘um’ber 9{2- ePoHpL R, monen D LR

e ,‘,,_4,-

i e.beolute viecoeity, lb sec/ft2 L T e e
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. T control-surfacg deflection with reference to wing

chord lirs perailsl “to the plene of symmetry,.(c),
_ degrees

. ) :
mg = 3B < e T AR

> dendte partial d.e*.riva.tive of & goafficiept wﬂh
respect to 8 (measured &t B = 0F :

CL .B ﬁ v
8.~ 35 - .
- S
_ Subscripts _*-..‘":_,; Lo EBen e ’ ey e ]
aq left ailevator o PE ey .
E.r o fias’wt ailevatar, c

; T I Y s
RN , - [ I A N
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APPARATUS AND METEODS
' Model

[

The O 08-scale steel mod.el of the XF7U-1 airplene used in
this investiga‘tion wag constructed by Chance Vought Afrcraft
Portirsnt &imsheions:of:the. modad ‘are pregonted in figurs 2.

The cdntrol ‘Sinfaces {allevatorsy . Vere cons%a.n'b chora. vbruer -
_._cqn‘tour flaps wi'hh gealed gaps. ¢ NRCRE ST

v ~\ .

N ER . -.\__ ---.'..-_- ,___ 13 raep ‘r”!._ . N i
cen el e g -

..‘"'.' Pt s d S

S SO I

R S S -:"'-:-;.- et .'fgsta . l'.'."_l _“__ oo T

The model was teated through the Mash’ mnnber rergé. e:b various
engles of attack and ailevator deflections. The model wase tosted

_on & sting support ad:shown:in figure 3. In order.to obtain tares s

the model was also tested on wing-tip stings (fig. 4) with and

_.without the center sting. A more complete description of the
T ‘test"ing technique emp}.oyed. is.-given in reference 1. "

) va.riation of teost Beynolds nm'ber with Mach nmnber for

average test conditions is presented in figure 5. The Reynolds
_nmber wag computed using a turbulence factor of mity. The degree

of turbulence of the tunnel 1s not known bt ia believed. to be
small because of . the ligh contraction ratio of the turnel. The
size of the model used in the present i.m'estiga'bion "leads o an
egtimated choking Mach number of 0.93 based on one~-diménsional-flow

theory. - Experience has indicated that with this value of the
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choking Mach number, the tunnel constriction effects should not
invalidate the test resulbs =t “tunnel Mseh.numbers below 0.90.
Applicatioh of'the blocking corfedtion 1noreases this 1im1t to
. ov-ar Qn9l ¢ 7

. DTr

' '1-."-: °

COrrections

The test results ha#e been corrected for the tame forces and
moments produced by the support system and for deﬂections of the
system under load. _ ‘ L

R TR LV ST
. The Jet-boundary corrections wore computed from the following
equations which were determined by the method of,reference 3:

a = ay + 0.33ICr,

CD' CBM #7700, 00580:[“2

~ where the subscript M 1ndicates measured value. The Jet-boundary
correction to the pitching moment ves cqnsidered nsgligible. s

¥,

Thghdrag.has'been corrected for the” buoyanqy produced by the
small longitudinal static-pressureﬁgradient in “the. funnsl and a1l
coefficients and Mach numbers mera-corrected for .blocking by the
model and its :wake. o

RESULTS AND:DISCUSSION
. ‘.l LA ‘ S --._.,_-‘

' The effacts: of ebfitidl” deflection on the &erodynamic character-
' istics of tp@ complets: model are presented in figurg 6...The" *
deflectign of, the suppor%‘qystem caused the angle of ‘attack ‘of" the
modéY” to change~with speed. It wae necessary: therefore to- oross
plot thé originsl test results at .constant Mach rivmbers to obtain
the curvés shown in figure 6. The pltching-moment coefficients are
presented ebout a center of gravity 1ocated at 17 percent of the
mean geometric chord. - P

The coptrbl‘surfaces on fhié.aﬁrpléﬂe are refefred to .as
ailevators by Chance Vought Aifcraft end are used for both

longitudinel and lateral control.. For longitudinal .control
both ailevators’ are deflected in the same direction and
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act as elevators. The effectiveneee of these aileéevetors in .
producing changes in the pitching-moment coefficient ie presented
in:fighre:T . The: 6fTectiveness -paraeter: - Cp, * Wis” determined
from cross plots of the date from’#igiré 6 and 16"defined s the
slope of the pltching-moment coefficient versus ailevator deflection
ourve at zero ailevator deflection. The pitching-moment coeffi-
cient was found to va¥y lihéarly writh-deflection” ‘ﬁhrough the
deflection rangé st the lower Mach num‘bers."*At ia&-ge ‘deflections
the effectiveness was somewhe.t reduced ‘st the- higher Mach numbere.

¢ The effect of control deflection on the 1ift coefficient is
;preeented. o figure 8. This effect cLe wes determined from cross

plots ot the “date Prom. Pigure 6 end is defined as the slope of the
C31P% cqefficient versus ailevator deflectian.curve at zero ailsvator
st I‘deflection. “The 11t coefficient was found to vary linearly with
deflection through the deflection range at the lower Mach numbers.

At large deflections the effectivenese was somewhat .reduced at the
hisher Mazh Bumbers. ; : '

SRR Figure 9 Presents the varia:bion with Mach number of the

Foat :f-'contro‘.t position required. for trim in level flight at sea level
and at an altitude of 40,000 feet for wing loadings .of .2k .end

34 pounds per esquare, foot. I‘b ehould be noted -that “the veriation
of control position with epeed. “becomes unétablo sbove a Mach
number of 0.90 at sea level and ebove 0.35 at en gltttude of
40,000 feet. This behavior is larggly.a result. of the repid
changee in the mtrimed-pitpnipg-mmen‘h coeffiei_ent which occurs .
at tho higher Mach numbers ‘(fig. 10)'2' Tor flight conditions at ’
10,000 feet the change in the untrimmed pitching moment occurs at

the same Mach number (0.85) at which the variation of control :
poasition with speed becomes unstadle (fig. 9). For sea-level - :
flight, however, the wnstable varlation of control position with )
speed occurs st a slightly higher Mach number than that at which '
the repid chenge in untrimmed pitching moment occurs (0.86). g
This effect occurs because the control effectiveness Cms initially
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decroases more rapidiy with Mach‘ number than the untrimmed-
pitching-moment coefficilent. .

Netional Advisory Gcmnittee for Aeronautics ) IR
; _ Lansley Field, Va. e : -

- Bacha,rq T Kuhn 57 ';_
"Aerﬁﬁﬁtisé%--hsinqe? e

-}, P LS

(9 /’f‘"_*ﬁ'f’”

‘I‘homas 7. 1ng, VT » 50
Aerona,u‘ticai Engineer 4t

¢

E&rtley A. Soulé*‘-‘"---"': o LR
Chisf of Stability Research Division o e R - ey EERTTY

toan 1
Lo
G0
CGB d
. ey -
1.017°%
MY 17
)
K RITC
: -
- ST
-1
n
S P
B Lok L
P - e
A - ca -
L * L. . € % -
: a .. I . I
§ - . | R
[ ! . .t v
‘. .l - 1. : -
H - e A
om0 " 4 5 . s R . 3
. ' 5 vy ! 7 Wt -
(Y LY B .
L - R ai [ - »
1 - - L NIV TN ~
N P 1 - "_ PR L ot
B B .
" £ Lot L 2
vt .
b " .
'
. .‘
B -



NACA RM No. L7EOL w———— B §
REFERENCES

l. Kemp, William B,, Jr., Kuhn, Richard BE., and Goodson, Kenneth W.:
An Investlgation of the Aerodynamlec Cheracteristice of an
0.,08-Scale Model of the Chance Vought XF7U-1 Airplane in the
Langley High-Speed 7- By 10-Foot Tummel. Part I - Baslc
Longitudinal Stability Characteristics - TED No. NACA DE308.
NACA RM No, L7G08, Bur, Aero., 19L47.

2. Kemp, William B., Jr., Goodson, Kenneth W., and Kuhn Richard. E.:
An Tnvestlgation of the Aerodynemic Characteristics of an
- .0.08-Scale Model of the Chance Vought XF7U-1 Airplane in the
Langley High-Speed T~ By 1l0~Foot Tunnel. Part IT - Basic -
Lateral Stabllity Characteristics - TED No. NACA DE308. '
NACA RM No, L7G190, Bur. Aero., 1947.

3. Gillis, Clarence L., Polhamus, Edward C., and C—ray, Joseph L., Jr.s
: “Charte for Determining Jet-Boundary Corrections for Complete
"Models In 7~ By 10-Foot Closed Rectangular Wind. Tunnel. NACA
ARR No. I5G31, 1945, .



L1l

NACA RM No. LTHOL

Flgure l.- System of axsz and control-surfece dsflections. Positive
valuss of forces, moments, and angles are Indicated by.arrows.

Figure 2.~ General arrangemsnt of 0.08-scale model of Chence Vough'b
XFTU«Ll alrplans,.

Flgure 3.~ Photograph of the 0.08-scale model of the XFTU-1 a.irpla.ne
mounted on the center sting at a positive angle of attack.

Figure .- Photograph of the 0.08-scale modei of the XFTU-1 airplans -
with verticel tails removed mom'bed. on the wing suppor’cs with .
cen'ber sting in plane.

Figure 5.~ Varia'bion of 'best Reynold.s number with Mech nuumber for
0.,08-scale XFTU~-1 in the High Speed T- by 10-foot tunnsl.

Figure 6.~ Effect of allavetor deflection on the aeredynamic character- -

istics in pitch of the O.QS-scale modsl of the XETU-1l alrplans.
(&) M = 0.400
Figure 6.~ Continued
(e) M = 0,400 Conciuded
Figure 6.- Continued
('b) ‘M = 0.600
Figure 6.~ Continued. | ' : S '
(b)“M = 0,600 Concluded
Figure 6.~ Continued -
- {c) M = 04700
Figure 6.~ Con'binued. ]
{e) M = 0.700 Conclud.ecl
Figure 6.- Continued
(d) M = 0.800

& .
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FIGURE ILEGENDS - Continued

Figure 6.~ Continued

() M = 0.800 Concluded
Figure 6.~ Conbimed

(e) M = 0.850 _
Figure 6.~ Continued

(e) M = 0.850 Concluded
Figure 6.- Continued

(£) M = 0.875
| Flgure 6.~ Continusd

(£) M = 0.875 Conclv-.d.ed.
Figure 6.~ Continued

(g) M = 0.900
' TMagure 6.- Continued

() M = 0.900 Concluded
Figure 6.~ Continued

(n) M = 0.910
Figure 6.- Concluded

(h) M = 0. 910 Concluded

NACA RM No. LTHO1

I‘igure 7.~ Variation of the control-effectivensss para.meter (Cms)

" with Mech number for several angles of attaclk.

Figure 8.~ Variation of CLy with Mech number:for several angles

of atbtack

Figure 9.- Variation with Mach number of the control position required
for trim in level flight at various altitudes and wing loadings.-
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Figore 10.- Varistion with Mach nwmber of the out-¢f-trim pitching
-moment of the model with zero control dstlscilon for level flight
fa:h variouvs altitudes and wing loadings.



NACA RM No. L7HO1
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Figurs 7 .~ System of exes and control-surface deflections. Poaitive
values of forces, maments, end angdles are indicatsd by arrows.



e a0 .:."
. v w . ' e N 2 08
[ [ e B

I

P ——
~——aye i

223 TasuLAren Dara
Wmig
Areo 3./7¢ 39 /Y
Aspect retio 3,54
. Meon geomebric chord 145 ¢
(M&C) lriciadsnce ar
/ redont 7 wor 0AZ6C)  Symmatrint
1rfos e ibers 7 malrica,
Mar., fm " 042 -
Locatron of mar, iickmess o400
Verdcol! tay/
Arec (iwo} C.BR 3 7t
Aspee) ratio &5
CE focakon OST MBL.
o -] 10
= = —— -
Scale , inches
Speed brakes
defleciod 35" HATHONAL SORY
CONNITTEE FOm ARORAITICE
- = - = 0 = — '—l‘
37./2 1 2452
T

Flgure L Ganaral arrangemant of O.06-scole model of Chonce Yought AF7U-! amwpione.

TOHLT "ON WY VOVN

81x

-g°



. . . [T} e, 6B (1)
e a8
. [ 1]

M

[ ] L) H
] . .
eBam Sedn & L 1)

TCHLT "OoN IN¥ VOVN

A

i -U---'"':‘ ll;-..‘:,.g
.'"" . ' : - . *l' ! '... )
L AT Ny s B
] T ‘T?ml - Fptrrr-u.-
PR .

Figure 3.,- Photograph of the 0.08-gcale model of the XF7U -1 airplane mounted on the
center sting at a positive angle of attack,
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Fig. 6e cone.
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Fig. 6f
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NACA RM No. LTHOL ~ Fig. 8f cone.
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Fig. 6g
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Fig. 6h
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